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ABSTRACT 


A  reliable  remote-area  monitor  was  devised  from  two  AN/FDR-T1B 
gamma  survey  meters  by  coupling  the  electronics  of  one  unit,  located  at 
the  readout  position,  with  the  ion  chamber  from  a  second  instrument 
located  at  the  remote  monitoring  position.  Cable  lengths  up  to  50  ft 
were  used  with  no  appreciable  signal  degradation.  The  instrument  is 
useful  in  fields  up  to  500  r/hr,  and  it  has  produced  measurements  agree¬ 
ing  with  a  standard  NRDL  Model  103  gamma  intensity  vb  time  recorder 
(GITR)  to  within  +  20 


i 


SIMiAKf 


Problem 


In  a  recent  weapon  effects  test  it  was  necessary  for  personnel  in 
underground  manned  stations  to  know  the  exterior  gamma  dose  rate  at  all 
times.  No  suitable  instrument  was  available  for  this  purpose. 

Findings 

A  reliable  instrument  satisfying  the  requirement  was  devised  from 
two  interconnected  AN/PDR-TIB  survey  meters.  One  served  as  the  control 
and  readout  unit,  the  other  as  the  remote  detector.  Separations  up  to 
50  ft  were  employed  without  appreciable  signal  degradation. 


INTRODUCTION 


The  development  of  radiological  countermeasures  and  the  evaluation 
of  the  effectiveness  of  radiological  countermeasure  systems  requires 
information  and  data  on  radioactive  fallout  produced  by  nuclear  explo¬ 
sions.  During  a  recent  weapon  effects  test,  personnel  in  underground 
manned  stations  measured,  during  fallout,  the  radiation  and  deposition 
dynamics  of  the  event.  To  assess  the  progress  of  the  fallout  event, 
personnel  in  the  manned  stations  required  an  instrument  to  record  con¬ 
tinuously  the  exterior  gamma  dose  rate. 

The  two  major  requirements  for  the  instrument  were:  an  Immediate 
and  continuous  readout  capability,  and  a  radiation  intensity  range  ex¬ 
tending  to  an  upper  limit  of  50  r/hr,  or  500  r/hr  as  ^gecified.  The 
standard  NRDL  GITR  (Gamma  Intensity  vs  Time  Recorder)  easily  covered  the 
intensity  range  desired,  but  this  device  requires  laboratory  processing 
of  the  magnetic  tape  record  for  readout.  A  low-level  self-recording 
GITR  developed  at  NRDL*  offered  immediate  readout,  but  was  limited  to 
a  maximum  intensity  of .10  r/hr.  It  was,  therefore,  necessary  to  develop 
an  instrument  satisfying  the  above  requirements.  The  required  six  'units 
were  designed,  tested  and  fabricated  within  three  months. 


DESCRIPTION  OF  INSTRUMENT 

The  radiac  training  set  AN/PDR-TIB  was  modified  to  meet  the  require¬ 
ments  for  remote  gamma  radiation  monitoring.  Two  instruments  were  re¬ 
quired  for  each  installation.  One  instrument  was  located  in  the  control 
or  readout  position  within  the  manned  station  and  the  ion  chamber  from 
a  second  instrument  was  placed  in  the  remote  monitoring  locations.  A 
light-tight,  moisture-proof  and  dust-proof  container  was  provided  for 
the  remote  detector  by  using  the  original  case  of  the  second  instrument. 


METHOD  OF  MODIFICATION 

The  remote  feature  was  achieved  by  substituting  the  remote  ion  cham¬ 
ber  for  the  chamber  of  the  control  radiac.  This  was  accomplished  by 
disconnecting  the  cathode  of  the  internal  chamber  of  the  control  radiac 
at  point  "A",  shown  in  the  circuit  diagram  reproduced  in  Fig.  1,  and 
connecting  the  cathode  of  the  remote  detector  to  the  electrometer  circuit 
in, the  control  unit.  RG/59U  Co-ax  cable  was  used  for  this  connection. 


*P.  A.  Covey,  A  Low-Range  Gamma  Intensity  Time  Recorder,  Technical 
Report  in  preparation. 

#-#M.  M.  Bigger,  H.  R.  Rinnert,  H.  A.  Zagorites.  Operation  Hardtack,  ProJ. 
2.1.  WT-l6l9,  January  i960  (CONFIDENTIAL). 
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in  lengths  up  to  50  ft,  with  no  degradation  of  signal  or  appreciable 
change  in  time  constant.  The  high  voltage  lead  was  disconnected  from 
the  internal  chamber  at  point  "C"  (Fig.  l)  and  connected  through  a 
length  of  wire  (alpha  1553*  MIL-W-7&)  to  the  high  voltage  terminal  of 
the  remote  chamber. 

The  remote  wiring  was  installed  in  conduit  to  provide  electrical 
and  mechanical  protection  and  to  prevent  movement  of  the  signal  cable. 

Any  movement  of  this  cable  would  have  generated  some  noise  voltage  which 
would  have  indicated  on  the  readout  meter,  when  the  more  sensitive  ranges 
were  being  used. 


EXTENDED  RANGE  MODIFICATIONS 

Where  specified  the  range  of  this  instrument  was  extended  to  500 
r/hr  in  the  following  way:  Referring  to  Fig.  1,  the  range  resistor  R1  * 

was  removed  and  resistors  R2,  R3,  R^  and  R5  were  moved  one  position  to 
the  left  on  the  range  switch,  so  that  R2  would  now  occupy  position  Rl, 
etc.  This  left  a  blank  terminal  at  the  50K  mr/hr  position,  R5»  A  2.0 
megohm,  5  $  carbon  resistor  was  installed  between  this  terminal  and  the 
range  resistor  common  terminal. 

In  addition  to  these  changes  the  voltage  supplied  to  the  ion  chamber 
by  batteries  BT1  and  BT6  was  increased  to  300  volts  to  insure  adequate 
saturation  current  at  high  radiation  rates  (500  r/hr).  A  Burgess  type 
U-200,  300  volt  battery  was  convenient  for  this  purpose.  The  original 
batteries  BT1  and  BT6  were  disconnected  at  point  Y  (Fig.  l),  and  the 
U-200  negative  terminal  was  connected  to  this  point  with  the  positive 
side  connected  to  the  remote  chamber.  This  battery  did  not  fit  in  the 
space  occupied  by  BT1  and  BT6.  It  was  convenient  in  the  manned  station 
application  to  put  this  battery  adjacent  to  the  control  unit. 


OPERATION  AND  CALIBRATION 

These  modifications  necessitated  instrument  recalibration.  The 
procedure  described  in  the  instruction  manual  TMll-551^  was  followed 
for  all  ranges  except  the  500  r/hr.  After  calibration  of  the  lower 
ranges  was  accomplished  It  was  necessary  to  check  the  instrument  output 
on  the  high  range,  in  order  to  determine  whether  the  new  range  resistor 
R5  was  the  correct  value.  Tests  of  several  of  these  systems  showed  that 
the  value  of  this  resistor  varied  between  1.8  and  2.2  megohms.  This 
difference  cannot  be  compensated  for  by  readjusting  the  calibrate  pot, 
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R17,  since  this  would  cause  maladjustment  on  all  lower  ranges.  Therefore 
where  necessary,  adjustment  of  the  value  of  R5  was  done  in  the  following 
way:  A  gamma  radiation  field  equal  to  4/ 5  of  full  scale  (400  r/hr)  was 
established  at  the  remote  detector.  The  meter  in  the  control  unit  was 
then  read.  If  the  reading  was  higher  than  +  20  $  of  400  r/hr,  R5  was 
changed  to  1.3  meg;  if  lower,  R5  was  changed  to  2.2  meg.  A  miniature 
2.5  megohm  potentiometer  might  have  been  used  for  R5  to  facilitate  cali¬ 
bration,  but  this  was  not  done  since  one  of  the  stated  three  fixed  re¬ 
sistor  values  adequately  adjusted  the  system  to  within  +  20  $  of  the 
true  gamma  dose  rate  on  this  range.  The  zero-set,  battery  check  and 
range  controls  were  operated  in  the  normal  manner,  except  that  with 
the  500  r/hr  modification  an  X10  Scale  Multiplier  was  applied  to  the 
meter  readings  on  all  ranges.  Every  precaution  was-  taken  when  the 
electrometer  compartment  or  any  part  of  the  signal  circuitry  was  being 
worked  on  to  avoid  any  contamination  (e.g.,  fingerprints,  dust,  or 
moisture) . 


RESULTS  AND  CONCLUSIONS 

Six  remote  reading  radiacs  were  modified  as  described  and  installed 
in  manned  stations  for  use  in  a  recent  weapon  effects  test.  The  perform¬ 
ance  of  all  six  instruments  was  excellent.  A  typical  result  is  shown 
In  Fig.  2  for  the  remote  radiac  detector  mounted  3  ft  above  the  level 
of  the  soil  backfill  over  the  manned  station,  with  one  from  a  nearby 
standard  GITR.  The  points  representing  individual  readings  obtained 
manually  with  the  remote  radiac  are  compared  with  the  GITR  record.  It 
can  be  seen  that  except  in  regions  where  the  intensity  Is  changing  rapidly 
the  readings  agree  within  +  20  <f>.  It  is  concluded  that  the  novel  modifi¬ 
cations  described  led  to  an  accurate  and  reliable  remote  gamma  monitoring 
device. 
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NAVY 

Chief,  Bureau  of  Ships  (Code  210L) 

Chief,  Bureau  of  Ships  (Code  320) 

Chief,  Bureau  of  Ships  (Code  685C) 

Chief,  Bureau  of  Medicine  and  Surgery 
Chief,  Bureau  of  Naval  Weapons  (RRMA-ll) 

Chief,  Bureau  of  Yards  and  Docks  (Code  74) 

Chief,  Bureau  of  Yards  and  Docks  (Code  C-400) 

Chief,  of  Naval  Operations  (0p-07T) 

Chief  of  Naval  Research  (Code  104) 

Commander,  New  York  Naval  Shipyard  (Material  Lab.) 
Director,  Naval  Research  Laboratory  (Code  2021) 

Office  of  Naval  Research  (Code  422) 

Office  of  Naval  Research,  FPO,  New  York 
CO,  U.S.  Naval  Civil  Engineering  Laboratory 
Commander,  Naval  Air  Material  Center,  Philadelphia 
Naval  Medical  Research  Institute 
U.S.  Naval  Postgraduate  School,  Monterey 
Commander,  Naval  Ordnance  Laboratory,  Silver  Spring 
Cl,  Naval  Nuclear  Ordnance  Evaluation  Unit  (Code  4011) 
Office  of  Patent  Counsel,  San  Diego 

CO,  Naval  Medical  Field  Research  Laboratory,  Camp  Lejeune 
ARMY 

Chief  of  Research  and  Development  (Atomics  Division) 

Chief  of  Research  and  Development  (Life  Science  Division) 
Deputy  Chief  of  Staff  for  Military  Operations  (DGM) 

Deputy  Chief  of  Staff  for  Military  Operations  (CBR) 

Office  of  Assistant  Chief  of  Staff,  G-2 
Chief  of  Engineers  (ENGMC-EB) 

Chief  of  Engineers  (ENGMC-DE) 

Chief  of  Engineers  (ENGCW) 

CG,  Army  Materiel  Command  (AMCRD-DE-NE) 

CG,  Ballistic  Research  Laboratories 

CG,  USA  CBR  Agency 

CO,  Fort  McClellan,  Alabama 

Commandant,  Chemical  Corps  Schools  (Library) 
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1  CG,  CBR  Combat  Developments  Agency 

1  CO,  Chemical  Research  and  Development  Laboratories 

1  Commander,  Chemical  Corps  Nuclear  Defense  Laboratory 

1  Hq.,  Army  Environmental  Hygiene  Agency 

1  CG,  Aberdeen  Proving  Ground 

1  Director,  Walter  Reed  Army  Medical  Center 

1  Hq.,  Army  Nuclear  Medicine  Research  Detachment,  Europe 

1  CG,  Combat  Developments  Command  (CDCMR-V) 

1  CG,  Quartermaster  Res.  and  Eng.  Command 

1  Hq.,  Dugvay  Proving  Ground 

3  The  Surgeon  General  (MEDNE) 

1  Army  Electronic  Res.  and  Dev.  Agency 

1  CG,  Army  Electronic  Proving  Ground 

1  CG,  Engineer  Res.  and  Dev.  Laboratory 

1  Director,  Office  of  Special  Weapons  Development 

1  CO,  Watertown  Arsenal 

1  CG,  Mobility  Command 

1  CG,  Munitions  Command 

1  CO,  Frankford  Arsenal 

1  CG,  Amy  Missile  Command 

AIR  FORCE 

1  Assistant  Chief  of  Staff,  Intelligence  (AFCIN-3B) 

6  CG,  Aeronautical  Systems  Division  (ASAPRD-NS) 

1  Directorate  of  Civil  Engineering  (AFOCE-ES) 

1  Director,  USAF  Project  RAND 

1  Commandant,  School  of  Aerospace  Medicine,  Brooks  AFB 

1  Office  of  the  Surgeon  (SUP3.1),  Strategic  Air  Command 

1  Office  of  the  Surgeon  General 

1  CG,  Special  Weapons  Center,  Kirtland  AFB 

1  CG,  Special  Weapons  Center  (SWRB) 

1  Director,  Air  University  Library,  Maxwell  AFB 

2  Commander,  Technical  Training  Wing,  3415th  TTG 

1  Hq.,  Second  Air  Force,  Barksdale  AFB 

1  Commander,  Electronic  Systems  Division  (CRZT) 

OTHER  POD  ACTIVITIES 


3  Chief,  Defense  Atomic  Support  Agency  (Library) 

1  Commander,  FC/DASA,  Sandia  Base  (FCDV) 

1  Commander,  FC/DASA,  Sandia  Base  (FCTG5,  Library) 

1  Commander,  FC/DASA,  Sandia  Base  (FCWT) 

2  Office  of  Civil  Defense,  Washington 

2  Civil  Defense  Unit,  Army  Library 

10  Armed  Services  Technical  Information  Agency 
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Director,  Armed  Forces  Radiobiology  Research  Institute 
Research  Analysis  Corporation 
Texas  Instruments,  Inc.  (Mouser) 

Aerojet  General, Azusa 

Aerojet  General,  San  Ramon 

Allis-Chalmers  Manufacturing  Co.,  Milwaukee 

Allis-Chalmers  Manufacturing  Co.,  Washington 

Allison  Division  -GMC 

Argonne  Cancer  Research  Hospital 

Argonne  National  Laboratory 

Atomic  Bomb  Casualty  Commission 

AEC  Scientific  Representative,  France 

Atomic  Energy  Commission,  Washington 

Atomic  Energy  of  Canada,  Limited 

Atomics  International 

Babcock  and  Wilcox  Company 

Battelle  Memorial  Institute 

Beers,  Roland  F. ,  Inc. 

Beryllium  Corporation 
Brookhaven  National  Laboratory 
Bureau  of  Mines,  Albany 
Bureau  of  Mines,  Salt  Lake  City 
Carnegie  Institute  of  Technology 
Chicago  Patent  Group 
Columbia  University  (Havens) 

Columbia  University  (Rossi) 

Combustion  Engineering,  Inc. 

Combustion  Engineering,  Inc.  (NRD) 

Committee  on  the  Effects  of  Atomic  Radiation 

Defence  Research  Member 

Denver  Research  Institute 

Dow  Chemical  Company,  Rocky  Flats 

duPont  Company,  Aiken 

duPont  Company,  Wilmington 

Edgerton,  Germeshausen  and  Grier,  Inc.,  Goleta 

Edgerton,  Germeshausen  and  Grier,  Inc.,  Las  Vegas 

Franklin  Institute  of  Pennsylvania 

Fundamental  Methods  Association 

General  Atomic  Division 

General  Dynamics/Astronautics  (NASA) 

General  Dynamics,  Fort  Worth 
General  Electric  Company,  Cincinnati 
General  Electric  Company,  Richland 
General  Electric  Company,  San  Jose 
General  Electric  Company,  St.  Petersburg 
General  Nuclear  Engineering  Corporation 
General  Scientific  Corporation 
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Gibbs  and  Cox,  Inc, 

Goodyear  Atomic  Corporation 

Hughes  Aircraft  Company,  Culver  City 

Iowa  State  University 

Jet  Propulsion  Laboratory 

Knolls  Atomic  Power  Laboratory 

Lockheed-Georgia  Company 

Lockheed  Missiles  and  Space  Company  (NASA) 

Los  Alamos  Scientific  Laboratory  (Library) 

Lovelace  Foundation 

Maritime  Administration 

Martin-Marietta  Corporation 

Midwestern  Universities  Research  Association 

Mound  Laboratory 

NASA,  Lewis  Research  Center 

NASA,  Scientific  and  Technical  Information  Facility 
National  Bureau  of  Standards  (Librarv) 

National  Bureau  of  Standards  (Taylor) 

National  Lead  Company  of  Ohio 
Nevada  Operations  Office 
New  Brunswick  Area  Office 
New  York  Operations  Office 
New  York  University  (Eisenbud) 

Nuclear  Materials  and  Equipment  Corporation 
Nuclear  Metals,  Inc. 

Office  of  Assistant  General  Counsel  for  Patents 

Phillips  Petroleum  Company 

Power  Reactor  Development  Company 

Pratt  and  Whitney  Aircraft  Division 

Princeton  University  (White) 

Public  Health  Service,  Washington 

Public  Health  Service,  Las  Vegas 

Public  Health  Service,  Montgomery 

Rensselaer  Polytechnic  Institute 

Sandia  Corporation,  Albuquerque 

Sandia  Corporation,  Livermore 

Space  Technology  Laboratories,  Inc.  (NASA) 

Stanford  University  (SLAC) 

States  Marine  Lines,  Inc. 

Sylvania  Electric  Products,  Inc. 

Tennessee  Valley  Authority 

Union  Carbide  Nuclear  Company  (ORGDP) 

Union  Carbide  Nuclear  Company  (ORNL) 

Union  Carbide  Nuclear  Company  (Paducah  Plant) 

United  Nuclear  Corporation  (NDA) 

U.S.  Geological  Survey,  Denver 
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1  U.S.  Geological  Survey,  Menlo  Park 

1  U.S.  Geological  Survey,  Washington 

2  University  of  California  Lawrence  Radiation  Lab.,  Berkeley 

2  University  of  California  Lawrence  Radiation  Lab.,  Livermore 

1  University  of  California,  Los  Angeles 

1  University  of  California,  San  Francisco 

1  University  of  Chicago  Radiation  Laboratory 

1  University  of  Hawaii 

1  University  of  Puerto  Rico 

1  University  of  Rochester  (Atomic  Energy  Project) 

1  University  of  Rochester  (Marshak) 

1  University  of  Utah 

1  University  of  Washington  (Geballe) 

1  University  of  Washington  (Rohde) 

4  Westinghouse  Bettis  Atomic  Power  Laboratory 

1  Westinghouse  Electric  Corporation  (Rahilly) 

1  Westinghouse  Electric  Corporation  (NASA) 

1  Western  Reserve  University  (Friedell) 

1  Western  Reserve  University  (Major) 

1  Yankee  Atomic  Electric  Company 

25  Technical  Information  Extension,  Oak  Ridge 

USNRDL 

35  USNRDL,  Technical  Information  Division 
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